Abstract
models also covering operators and workers. The population that is modelled for residents and 23 bystanders relates to people (both adults and children) who have no association with the application 24 (i.e. not occupational exposure) but are adjacent to the treated area during and/or after the 25 application process. The scenarios that the models aim to describe are based on consideration of 26 both best practice and of real practice, as shown in surveys and from expert knowledge obtained in 27 stakeholder consultations. 28 29
The work has focused on three causes of exposure identified as having potential for improvement: 30 boom sprayers, orchard sprayers and vapour emissions. 31 32
An overview of the models is given, and a description of model input values and proposed defaults. 33
The main causes of uncertainty in the models are also discussed. There are a number of benefits of 34 the BROWSE model over current models of bystander and resident exposure, which includes the 35 incorporation of mitigation measures for reducing exposure and the use of probabilistic modelling to 36 avoid an over-conservative approach. 37 38 It is expected that the levels of exposure that the BROWSE model predicts will, in some cases, be 39 higher than those predicted by the current UK regulatory model, this is largely because the modelled 40 scenarios have been updated to account for current practice and current scientific knowledge. There has been, in recent years, a number of reviews of the models for assessing the exposure of 67 bystanders and residents to pesticides used in agricultural applications. Prompted by public 68 concern, the UK government asked the Royal Commission on Environmental Pollution to undertake 69 a study into the science used to assess risk to people from crop spraying, following which a report 70 was produced ( There are clearly very significant differences in both the structure of the crops sprayed with air-blast 182 sprayers, and the climatic conditions, across different EU member states. These will influence the 183 levels of drift, and therefore the model would benefit very much from the inclusion of a much wider 184 range of data. However, this model sets out a possible framework for an improved exposure model 185 and is a first step towards making the necessary improvements to the existing regulatory models, 186 which are based on very much narrower data. The intention is that users can select model inputs that are appropriate to the particular active 271 ingredient, crop, application equipment and location under consideration, and therefore a single set 272 of default parameters would not necessarily be appropriate. However, for convenience, default 273 values are provided in the software. For the parameters in Table 1 where there are no defaults,  274 initial values are still provided but it is expected that the user will change these for the specific active 275 substance being evaluated. 276 277
The rationale for the choice of defaults is to achieve a reasonable worst case exposure assessment. 278 Therefore, the defaults are not themselves worst cases but, whenever possible, will reflect either the 279 real distribution of values or a single value from that distribution between the mean and the 280 maximum. whether these data should be used in the BROWSE model, which aims to be transparent. The data 377 were included, despite the drawbacks relating to transparency, because we believe it is the most 378 comprehensive and reliable dataset available, particularly when compared with the previously used 379 data. 380 381
The purpose behind the US data was the assessment of exposure to turf treated directly with a 382 pesticide application (i.e. at full dose) rather than to turf contaminated by the lower values found in 383 spray drift. Applications to turf are often at much higher water volumes than those used in 384 agricultural applications, and it is likely that these experiments were undertaken at high volumes, 385 which could result in a significant fraction of the applied pesticide being absorbed into the ground 386 and unavailable for transfer. By contrast, a drifting spray plume will be of low volume and fine 387 droplets, and would settle only on the top of the sward, thereby being much more available for 388 transfer. The TTR, expressed as a fraction of the quantity of pesticide per unit area, could therefore 389 be significantly higher than the 0.05 mean value indicated by the US data. 390 391
The TTR has to be considered alongside a transfer coefficient, measured in the same experiment, 392 since TC is defined by Eq. (1). Therefore, it is difficult to justify increasing the TTR to account for the 393 uncertainty outlined above without consideration of TC, and some data to support it. There is the 394 possibility of using alternative TTR and TC data in the BROWSE model should any become available. defined by the ratio of their footprint areas, but the child is likely to take more steps than the adult, 418
and therefore the ground surface area contacted will not have the same ratio between adult and 419 child as the footprint area. 420 421
In the BROWSE model, the same distribution of values of TC from the US data is used for both adult 422 and child, on the grounds that it is likely that the data derives from a range of sizes of volunteers 423 (although probably not children There are a number of benefits of the BROWSE model over current models of bystander and 437 resident exposure: 438 439
• The model is sufficiently flexible to allow the wide range of application practices and crops 440 around the EU to be addressed, including all outdoor field crops sprayed with a conventional 441 boom, and fruit crops sprayed with an air-blast sprayer; 442
• The model includes realistic scenarios -where data is available about current practice and 443 behaviour, this is used and unrealistic cases are avoided; 444
• The use of probabilistic modelling avoids an over-conservative approach; 445
• The model is appropriate for a wide range of agricultural crops, 446
• It is possible to use the current BROWSE models of bystander and resident exposure to follow a 447 tiered approach. In the current version, the data required for a first tier relates to the application 448 characteristics (dosage, concentration in product) and substance properties (such as vapour 449 pressure 
